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Guide for 

Studies a t  the Stoneville Research CenterL have e s  - 
tablished 3 practical methods of estimating the ability of 
Midsouth soils to grow sweetgum (Liquidambar styraciflua). 
The methods were developed f rom data collected f rom 104 
sweetgum plots in the a r e a  mapped on the opposite page. 

The choice of method i s  a matter of individual pref - 
erence.  All three methods give site potential (s i te  index) 
i n  t e r m s  of the height, i n  feet, that a free-growing forest  
t r e e  will have reached a t  the age of 50 years .  

In one study, the total height of t r ees  a t  age 50 years  
was related to 37 chemical and physical properties of the 
soil. The two properties that proved mo st  clos ely related, 
clay content and amount of exchangeable potassium, form 
the basis for evaluating sweetgum si tes  in  the f i r s t  method. 

The second method provides rapid on-the-spot c lass i -  
fication of si tes by observation of surface drainage and de - 
termination of soil  texture, internal drainage, and presence 
o r  absence of hardpan. This method is applicable only in 
the lower Mississippi Valley. 

A third method requires that soils be mapped o r  other - 
wise identified by standardized ser ies  and phase, after which 
sweetgum site index can be read from a table. 

IMaintained at Stoneville, Mississippi, by the Southern Forest Experi- 
ment Station in cooperation with the Mississippi Agricultural Experiment 
Station and the Southern Hardwood Forest Research Group. 



To apply the f i r  s t  method, two or more representative 
bulk soil samples should be collected from each site in the 
a r ea  for which sweetgum growth p o t  e n t i  a 1  i s  to be de- 
termined. For example, a broad flat with heavy clay soil 
would require separate sampling from a ridge with sandy 
soil. Samples should be from a depth of 36 to 48 inches, 
and a r e  preferably taken with a bucket-type soil auger. The 
samples from each site can be cornposited and mixed, and 
about 1 pint saved for laboratory analysis. 

The samples may then be either t u  r n e d over to a 
soils laboratory for d e  t e  r m i n a t i o n  of clay content and 
pounds of exchangeable potassium per acre,  or prepared 
for these analyses i f  suitable l a b o  r a t o  r y  facilities exist 
locally. For local analysis, the s a m p l e s  should be a i r -  
dried and sieved through a Z-mm screen and then put in  a 
clean, pint -sized ice cream carton. Instructions for de - 
termining clay and exchangeable p o t a s s i u m by standard 
procedure s usually can be obtained from State experiment 
stations . 

When clay and potassium content have been determined 
from the sample, the site index can be read from table 1 0  
The range of sites that may be encountered in this method 
a r e  shown in  figure 1. 

Figure 1, --Range of sweetgum 
site indexes as determined 
from amount of clay and po- 
tassium in the soil. 

I foot 
2 feet  

n ( 1 
3 feet 

Sample here -+- C )  4 feet 

Pounds per ocre of 
exthongeoble potassium 550 0 5 50 

Percent clay 80 80 5 5 



Table 1. --Height of sweetgum at age 50 y e a r s ,  a s  determined from clay 
and potassium contents at 36- to 48-inch soil depth1 

Cf ay Exchangeable potassium, in pounds per acre 
(peicen t )& 

- - - - - - - - - - - - - F e e t - - - - - - - - - - - -  

35 87 89 90 92 94 95 97 99 100 102 104 106 

40 85 87 88 90 91 93 95 96 98 BOO 102 I04 

- 

p 1Standard error of estimate for Delta and combined so i l s ,  8 percent; 
for non-Delta so i l s ,  9 percent. 

This procedure, as yet applicable only in the Missis - 
sippi River flood plain, requi resuse  of a soil auger o r  spade 
in the f i r s t  2 feet of soil to d e t e r m i n e  texture, internal 
drainage, and presence of hardpan. A fourth site factor, in-  
herent moisture condition, can be established by observation. 
After the four components have been determined, site index 
can be read from figure 2 or  keyed out in  table 2. 

Texture: C l a s s i f y  t ex tu re  i n  the  su r face  2 feet a s  f i n e ,  
medium, or coarse.  Clays (buckshot and gumbo) a r e  c lassed 
a s  f i n e ,  sandy s o i l s  a s  coarse,  and a l l  the r e s t  a s  medium. 



Internal drainage: I f  there  i s  no d i s t i n c t  gray o r  reddish- 
brown mott l ing within the surface  2 f e e t ,  c l a s s i f y  the  s i t e  
a s  moderately t o  we l l  dra ined.  I f  t he re  i s  d i s t i n c t  mot- 
t l i n g ,  c l a s s i f y  i n t e r n a l  d ra inage  a s  moderate t o  poar .  

Wardpm: I f  a firm o r  compact zone i s  present  i n  the  upper 
2 f e e t ,  c l a s s i f y  the  s i t e  a s  having a pan. 

Pnherent moisture condition: I f  the  s i t e  i s  on a s lope  o r  
ridge, o r  i s  otherwise s i t u a t e d  s o  t h a t  floodwater o r  heavy 
r a i n s  d r a i n  o f f ,  c l a s s i f y  i t  a s  dry .  I f  i t  i s  l e v e l ,  o r  
s i t u a t e d  so  t h a t  i t  i s  s u b j e c t  t o  flooding, c l a s s i f y  a s  
moist.  Generally no o ther  c lass i f ica t ion  of inherent  mois- 
tu re  i s  necessary,  but  sometimes such f a c t o r s  a s  nearness 
of root zone t o  mean low water i n  r i v e r s ,  streams, o r  lakes 
may have t o  be considered. 

Table 2. - - S i t e  index For sweetgum for s o i l s  derived from alluvium 
on the Mississippi River fl'ood plain1 

S o i l - s i t e  descr ip t ion  

I .  Fine texture 
A. Moderate t o  good in te rna l  drainage 100 
B. Moderate t o  poor in t e rna l  drainage 

1. Without pan 
a. Inherently moist 85 
b. Inherently dry 95 

2 ,  With pan 70 

II. Medium texture 
A. Moderate t o  good in te rna l  drainage 

1. Without pan 
a. Inherently moist 
b. Inherently dry 

2 .  With pan 
B, Moderate t o  poor in t e rna l  drainage 

1. PIfi thout pan 
a. Inherently moist 
b. Inherently dry 

2 .  ViTi th pan 

111. Coarse texture 
A. Moderate to  good in te rna l  drainage 

a. Inherently moist 100 
b. Inherently dry (not  a sweetgurn s i t e )  

1 
Key not applicable t o  s o i l s  outside the Mississippi  River flood 

plain--as loess and Coastal P la in  alluvium. S i t e s  not indexed are  
e i the r  nonexis tent  or a re  not recornended for swee tgum. 
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Figure 2. --Height of sweetgum at 50 years on fine and m e d i m  soils 
derived from alluvium on the Mississippi River flood plain. 



The third method requires identification of the soil 
ser ies  and i t s  local phase. Identification can be made in  the 
field by any locally competent soil scientist. Standard soil 
surveys have been made in many counties, and the resulting 
maps will serve as  the quickest means of identifying the 
soil. 

With soil ser ies  and phase determined, sweetgum site 
index can be roughly classified from table 3. It should be 
remembered that sites may vary c o n s i d e r a b 1 y within a 
series  and phase. 

Figure 3. - - S i t e  index for 
swee tgum averaged 104 fee t  
on recent natural-levee 
s o i l s  ( l e f t ) ,  and 90 f ee t  
o n  s l a c k - w a t e r  s o i l s '  
( r i g h t ) .  


